Globalization, as the process of integration of national economies into the international economy through trade, foreign direct investment, capital flows, migration and the spread of technology, has been analyzed by academic literature in different manners. Anyway a comprehensive analysis in a worldwide perspective that compares all the main stock markets' performances in a long term period misses. In this paper, the authors try to fill this gap by a correlation analysis applied to stock exchange market indexes. This methodology is implemented in order to highlight the dynamic trend of financial market globalization. The paper investigates the degree of association of weekly returns for 53 international stock exchanges from 1995 to 2010 in a year-by-year approach, trying to evaluate how the average correlation through national stock indexes changed by the time. Moreover, an analysis of single geographical areas (North America and Canada, Latin America, Asia and Oceania, Northern Europe, Eastern Europe and Western Europe) has been done in order to test the hypothesis that globalization follows a homogenous (or heterogeneous) path. Results suggest an upward globalization trend that is developing at an increasing growth rate. Furthermore, an analysis of single geographical areas supports the hypothesis that globalization is a heterogeneous phenomena where different cluster of countries are engaged in different manners.
Introduction
The effects of globalization in the world economy and its role within financial markets have been widely analysed by the literature. The pro and cons of an international economic and financial framework featured by common trends and higher similarities were considered from different perspectives. Moreover, different concepts and definitions of globalization were provided too. The hypothesis that globalization is growing within world economies is an usual approach adopted by many papers in the literature, however, papers that tried to analyse this phenomena in a comprehensive manners are just a few. Thus, if the presence of globalization in financial markets could be considered as a commonplace, the need to evaluate the relevance and the developing path of this phenomena is quite clear. If there are studies on the globalization trend, they usually analyse single areas, so differences in the data sources and in the time periods inhibit a comprehensive view of the phenomenon. In this paper the authors try to fill this gap, providing a measure of globalization within financial markets taking into account all the most relevant stock exchange indexes. Furthermore, an analysis of single geographic ares will be done in order to understand if globalization is developing as a homogeneous phenomena or globalization effects are stronger in some stock markets than others.
Data from 53 stock markets around the world are analysed by a correlation analysis. If correlation is usually considered as a basic statistical tool, it was chosen in order to minimize the hypothesis of the model, enhancing the strength of results. In fact, as the aim of the paper is not related to an explanation of globalization, but to an evaluation of the tendency of different stock markets to float in a common sense, a correlation analysis is compliant with this goal. Returns of stock indexes have been collected on a weekly basis from 1995 to 2010. Correlation matrices were estimated and summarized annually (using average indexes) in order to highlight the tendency of globalization to affect both local and global single market correlations.
The paper is organized as follows. A review of the literature on globalization and financial markets integration is provided in order to analyse this concepts and to highlight results from previous studies. A description of data and an explanation of the methodology follow, while results of the analysis will be provided and discussed in the result section. The final section hosts some conclusions and remarks.
Literature review
The meaning of "globalization" has been widely analyzed by the literature from both economic and non-economic perspectives. This huge interest on this topics and the different possible manners to analyze it suggest to point out firstly what definition of globalization and what kind of perspective will be adopted in this paper.
A wide economic definition of globalization has been done by Bhagwati (2004) . The author define globalization as a process of integration of national economies into an international economy through trade, foreign direct investment, capital flows, migration and the spread of technology. The different aspects taken into account highlight how much globalization is a complex phenomena and suggest the need to focus on a specific topic. In this paper the authors will analyse the financial aspects of globalization and they will refer to the integration of stock-exchanges. However, as Carrieri et al. (2003) pointed out, the globalization concerns both economic and financial aspects and can not be ignored that equity market integration is part of a bigger reform effort that includes the financial sector, the economy as well as political processes.
In order to analyse the financial aspect of globalization a definition of what integration means is useful. For the ECB (2005) stock market integration is the market condition where all potential market participants with the same relevant characteristics face a single set of rules when dealing with financial instruments or services, have equal access to financial instruments or services, and are treated equally when they are active in the market. If this definition could be seen as a global financial consumers perspective definition, a more country specific definition can be proposed too. Pieper and Vogel (1997) , talking about integrated markets, refer to a status of markets where investors in one country can buy and sell without restriction equities that are issued in another country and so, as a result, identical securities are issued and traded at the same price across markets (after adjustment for foreign exchange rates). Hence the authors highlight the relevance of cross-country trading and recall macroeconomic principles as the "law of one price" is. Similarities with this definition of stock market integration and the definition proposed by Bekaert and Harvey (2003) exist. For these authors in integrated equity markets, domestic investors are able to invest in foreign assets and foreign investors in domestic assets; hence, assets with identical risks show the same expected return, regardless of trading location. This perspective is coherent with the concepts of integration of Bhalla and Shetty (2006) . They argue that when two or more markets are integrated events in one of market will have their impacts felt in the other ones. For these authors integration should be related and measured by effectiveness of information in the price changing more than the presence of trading barriers within different exchanges.
The great interest by the literature on financial market integration and globalization is justified by the positive effects that integrated financial markets could provide. Many authors studied these effects related both to economic and financial topics. Mohan (2005) argues that efficient and integrated financial markets constitute an important vehicle for promoting domestic savings, investments and consequently economic growth. Prasad (2003) also highlights that international financial integration can promote growth in developing countries and also helps countries to reduce macroeconomic volatility, while Beck et al. (2003) support the view that better functioning financial intermediaries improve resource allocation and accelerate total factor productivity growth with positive repercussion for long-run economic growth. In a more financial perspective Erdogan (2009) provided that integrated stock markets decrease the cost of capital helping firms to solve capital raising problems. Even Trichet (2005) , saying that financial market integration, by enhancing competition and efficiency of intermediaries in their operations and allocation of resources, contributes to financial stability, hopes that a more integrated international financial framework will arise. The role of stock exchanges in the financial markets and their relationship with financial market integration has been analysed too. Armanious (2005) highlighted how an increasing globalization of the world economy should obviously have an impact on the behaviour of national stock markets, which in turn will push the stock exchanges to merge together in order to make economic growth. In the meanwhile Reddy (2003) stated that financial market integration fosters the necessary condition for a country's financial sector to emerge as an international or a regional financial centre.
If common financial market integration and, in particular, stock market integration seems to be quite desirable, the need to have some parameters in order to measure these phenomena are required as well. However, economic integration has been widely analysed by the literature and many globalization measures have been proposed but a less interest has been devoted to financial and stock markets integration. From an economic perspective Leaner (1988) and Agénor (2003) propose to use the presence of tariff barriers as a degree of economic integration within countries, while Moser et al. (2004) and Quinn and Toyoda (2008) use the presence of capital account restriction or, in the contrary, capital account liberalization rules as parameters of financial globalization. In the meanwhile Campero (2001) and Lawrence and Ishikawa (2005) evaluate economic globalization by the ratio of inward FDI stock (Foreign Direct Investments) over GDP. Even the trade openness, measured as the sum of imports and exports (excluding oil related transactions) over GDP, has been analysed as integration measure (Lane and Milesi-Ferretti 2003 , Walti 2005 and Arribas et al. 2006 ).
Looking at financial integration and, in special manner, at stock market integration, Pagano at al. (2003) analysed the cross-listing of European companies. The authors analysed European and North American stock exchanges from 1986 to 1997, highlighting a growing trend to cross-list or to list abroad. Due the fact that cross-listing enhances the integration within markets, the ratio between the number of foreign listed firms and the domestic firms can be considered as a measure of stock market integration. Using the same parameter, Sarkissian and Schill (2004) found that about 20% of internationally listed stocks are listed in more than one foreign market, suggesting following connection between markets. The above mentioned authors analysed stock market integration from the issuers perspective while other authors tried to do it from a traders point of view, using correlations within market indexes as a parameter to evaluate the integration of financial markets. Longin and Solnik (1995) documented an increase in the correlation of stock returns for various developed markets over the period. Hassan and Naka (1996) reported that in cointegrated markets, price movements in one market immediately influence other markets: this result is consistent with efficient information sharing and free access to markets by domestic and foreign investors. The same correlation approach has been used by Karolyi and Stulz (2001) . The authors provide evidences that correlations between equity markets are not constant over time, reacting to market changes. Recently Schindler and Voronkova (2010) provide that co-integration relationships are much stronger between national markets within one economic and geographic region that between national markets located in different regions. Hence, the authors' results suggest the possibility that integration could not be a homogenous path and highlight the role of geographic features. As previously mentioned, if these papers use a correlation and co-integration analysis to study the globalisation of financial markets, the difference within them in data types and market samples suggested to release this paper.
The aim of this paper is to provide some evidences on how much "globalized" are financial markets by an analysis of stock markets around the world. Using a trend analysis of correlation of stock market indexes during 1995 -2010 period, both the level and the trend of globalization in financial market are analysed. Moreover, the comparison of different geographical areas is done in order to highlight the homogeneous (or heterogeneous) path of this phenomenon.
Data and Methodology
General price indexes of 53 national stock markets between 1995 and 2010 were used. The data source is Datastream (Thomson Financial). The weekly frequency of the data provides around 800 observations for of each index. Some indexes have less observations due the fact that they have been introduced later than 1995. The use of weekly data has been done in order to smooth data from daily noise that can not be attributed to globalization. The hypothesis is based on the idea that if globalization effect will close the gap between singles market behaviours, an idiosyncratic effect on the daily data and daily volatility can not be ignored. From the time series of price indexes continuously compounded returns for the all 53 stock indexes have been calculated as:
The list of stock market indexes and the geographic areas they belongs are reported in Table 1 . The 53 indexes represent most of the stock exchanges in the world. All the following geographic areas are represented: Europe, North America, Latin America, Africa and Middle East, Asia and Oceania. Full descriptive statistics (number of observations, minimum and maximum values, standard deviation, skewness, kurtotis and Jarque-Bera tests) are reported in the Appendix.
Data show that NYSE Composite Index (US market) and IPSA (Chile) are respectively the indexes with lowest and highest standard deviation. All indexes show negative skewness, suggesting the lack of data symmetry and indicating that left tail is longer and the mass of distribution is concentrated on the right. Nikkei 225 (Japan) demonstrate especially negative skewness. Significantly positive kurtosis is shown by all indexes, with a clear "fat tails" effect. That means a non-normal and "peaked" distribution of index returns, as Jarque-Bera test confirms.
The analysis of correlation was applied. The correlation coefficient is the common practice of measurement of stock market co-movements of stock returns in a given time period, and is widely exploited by the literature (Longin and Solnik 1995 , Hassan and Naka 1996 , Karolyi and Stulz 2001 , Wälti 2006 , Schindler and Voronkova 2010 . According to the Pearson product-moment correlation coefficient (the "Pearson's correlation"), the correlation index has been calculated by dividing the covariance of two index returns by the product of their standard deviations:
Where E is the expected value operator, cov means covariance and corr is a widely used alternative notation for Pearson's correlation.
From time series of weekly index returns 16 correlation matrixes have been estimated for the 1994-2010 period. The values of the average correlation for each year has been used as a measure of integration within stock markets. The hypothesis is that a high value of the correlation during the observed period can be interpreted as a signal of high integration of single stock markets in international financial market. Furthermore, the trend of this value will be used in order to understand the dynamic of integration and to estimate its speed over time. The analysis of possible geographical features of integration has been done by annual estimation of the average correlations of stock index returns within the same region (domestic average correlation index) and the average correlation of these markets with the rest of the sample (foreign average correlation index). The distance between these data and its trend over time have been used in order to highlight if integration in the international stock market is a homogeneous phenomena or not. If results from hypothesis tests (T-test) for a region will show a domestic average correlation index close to its foreign one, the hypothesis that integration is following a homogeneous path will be supported. Otherwise, the presence of some clusters of markets with a more correlated path compared to other markets have to be highlighted, and a heterogeneous path of stock market integration will arise.
The lack of hypothesis in the correlation analysis avoids the risks of model manipulations, enhancing the strength of the results. The choice of the authors to employ this methodology is even based on the fact that it fits well the aim of the paper, that does not investigate the causes of integration, but provides a measure of the phenomenon, highlighting its trend over time.
Results
Results from correlation analysis over the 1995-2010 period are summarized in Table 2 : The means of the data from annual correlation matrices show an increasing trend. Hence, the hypothesis that globalization within financial market has grown in the last two decades is supported by the empirical evidence. The trend is positive, and the data from 2005 suggest that integration within financial markets is growing faster than before. The effects of the Asian financial crisis in 1997-1998 and the global financial crisis started in 2007 on the world financial markets can explain the downward trend in the data in these years. Thus, if evidences about how much the globalization is affecting world stock markets results are provided, the analysis of correlation within single geographic areas help to understand the homogeneous or heterogeneous nature of the phenomenon.
The following tables will show the domestic average correlation index in different areas: Western Europe, Northern Europe, Eastern Europe, North America, Latin America, Asia and Oceania, Africa and Middle East. Using the data, the analysis on the strength of the integration within single geographical region will be feasible. In Table 3 , for each Western European country the average of correlations with other Western European markets are shown. Hence, these data do not take into account the correlations with nonWestern-European markets, and it is useful to understand if the integration within Western Europe is stronger than the integration with other international markets. The last two columns summarize this gap with data of domestic and foreign average correlation indexes. From the correlation matrix of a specific year, the domestic average correlation index has been calculated as the mean of correlation matrix data of single Western European market versus the other Western European markets. From the same annual matrix the mean of the correlations of the same Western European markets versus other international markets was used to calculate the foreign average correlation index. Thus, the wider is the gap between domestic and foreign indexes the stronger is the geographical effect on the integration dynamic, and the higher is the heterogeneity of the globalization in the financial markets.
The upward trend of correlations of Western European stock markets is quite clear. Data from both single countries and domestic average correlation indexes show increasing values. The Western European domestic average correlation was equal to 0.451 in 1995, and it becomes equal to 0.857 in 2010. The gap between domestic and foreign correlation index is positive in every year. These data suggest that the integration process within the Western Europe is stronger than the integration with other countries. Thus, a geographical bias in the integration process arises. The data from Northern Europe region confirm both the upward trend of integration and the presence of a geographical bias. In this case the data of domestic correlation index in the late '90s highlight how a geographical effect was already present in this region, suggesting that Northern Europe has been a homogeneous financial area even in the early stage of the analysed period. Foreign average correlation index shows that this region seems to be more integrated with the rest of the world due the fact that the gap with the domestic correlation index from 2005 and over is close to zero. If Western Europe and Northern Europe seem to be homogeneous regions with a strong geographic bias in the markets correlations, data from Eastern Europe highlight a different situation. The domestic correlation index was quite low in the early stage of the analysed period and it never overpasses 0.7. The findings suggest that countries from Eastern Europe do not have similarities in their stock market returns, supported by the fact that since 2005 and over the foreign correlation index is even higher than the domestic one. The gap between domestic and foreign correlation indexes of North America and the single annual data is typical of high integrated stock market regions. In fact, the internal correlation in 2010 is equal to 0.871, highlighting the strong relationship within North American stock markets. Moreover, the increasing correlation with other foreign markets can be interpreted as an impact of globalization effect. Data from Latin America represent a clear evidence of an heterogeneous area. Unlike other regions, the negative gap between domestic and foreign average correlations highlight that most of the South American stock markets are more correlated with non-South American markets than with domestic ones. From a global perspective, the low average level of the correlation indexes (both domestic and foreign) suggests that globalization in this region is not so high as in North America and Western Europe. The above conclusions for Latin America region can be used as well for the Asia and Oceania region. Accordingly, the comparison between domestic and foreign correlation indexes shows a low level of correlation both within and outside this region. 
Conclusions
A correlation analysis has been done using the data from 53 national stock exchanges in order to highlight the relevance of globalization and its trend within financial markets. A comparison between the average correlation values for single geographical areas from 1995 to 2010 highlighted that correlation between markets around the world is growing by the time. Furthermore, the results confirm the hypothesis that globalization of financial markets in the last years is quite stronger than the previous ones, suggesting that a "globalization effect" on the correlation matrices is speeding up.
Data from single geographic areas show that globalization of financial markets is quite far to be a homogeneous phenomenon. Findings from Western Europe, North Europe and North America suggest that these regions are much more "locally than globally" integrated. Even if correlations with non-region countries are not inconsistent, the significant higher values for the domestic correlation index highlight the tendency of globalization to evolve in a clustered manner. In the meanwhile, data from Eastern Europe, Latin America and Asia and Oceania show a lower level of integration, while Africa and Middle East countries seem to show no similarities in their stock market returns. Hence, the findings provide that there is a "local globalization" at geographical level before the common globalization can affect all geographical areas and international markets.
Results of this paper are consistent with results provided in the literature by previous papers. Anyway this paper is far to simply confirm results of previous study. In fact it provides evidences on a globalization trend both in a global perspective and in geographical perspective. At the same time data on correlation showing an increasing upward trend improve the knowldege on globalization in financial markets and suggest further studies. Other papers have analysed single local markets but the number of exchanges in the world and the almost twenty years analysed period allow to evaluate in a global manner how much globalization affects financial markets. The obtained results can be interesting for both academics and practitioners. Awareness about how globalization is developing around the world can be useful in order to explain its role in different countries phenomena (exchange rates, import and exports, etc.). Moreover, due to the relevance of globalization in the asset allocation process, adopted by mutual funds and other investors, data on the globalization effect in different regions can be useful in order to understand if a geographical criteria (Europe, Asia, north America, etc.) or an industry based criteria (good&services, telecommunication, oil and gas, etc.) is the most effective in a portfolio diversification approach. 
